ecent changes in decontamination standards for use in the dental surgery have been driven, in particular, by the requirement to prevent exposure of patients to infectious agents such as prions, hepatitis B and C and HIV through cross-infection ( Centers for Disease Control and Prevention, 1987 ; Hilton, 2006 ; Redd et al, 2007 ) . Prions are cellular proteins whose misfolding into a tertiary structure results in an infectious molecule that causes degenerative neurological diseases such as variant Creutzfeldt-Jakob disease (vCJD) ( Will et al, 1996 ) . In contrast to micro-organisms, prions are not necessarily destroyed by the commonly used sterilisation procedures ( Taylor, 2004 ) and so the removal of protein from instruments through the cleaning cycle is particularly important ( Whitworth et al, 2004 ( Whitworth et al, , 2007 Walker et al, 2009 ).
There is good evidence to suggest that standard methods of reprocessing dental (and other) instruments do not eliminate the risk of transmitting prion diseases ( Taylor, 2001 ; Baxter et al, 2005 ; Fernie et al, 2007 ) . In 2006, Department of Health (England) (DH) analysts suggested that if the residues found on root canal instruments could carry infectivity, their re-use might lead to a situation in which vCJD infection could become 'self-sustaining' within the UK population ( DH, 2007a ) . In this supplement, Whitworth and Smith provide evidence that instrument cleaning is currently inadequate in modern dental practices ( Whitworth et al, 2004 ; Letters et al, 2005 ) . Research commissioned by the DH to provide data to support risk assessments on potential routes of prion transmission was undertaken by the Health Protection Agency (HPA), using a murine model ( Walker et al, 2009 ) . Results showed that following intestinal infection with a prion agent closely related to vCJD, infectivity was widely disseminated in tissues of the murine oral cavity, including dental pulp, salivary glands and gingivae at a higher level than previously described, during the preclinical as well as clinical stages of the disease (HPA unpublished data). The study also provided evidence that demonstrated the possibility of transmission of the disease from contaminated instruments via contact with the gingival margin (HPA unpublished data). Although results from a murine model may not apply directly to the human context there seems to be no reason to suppose that dental/oral tissues of patients infected with vCJD would not carry infection. Whilst there has never been any evidence of secondary vCJD transmission via oral tissues or any other dental procedures ( Head et al, 2003 ) , the ubiquity of such procedures makes any comparative study diffi cult.
As a result of those preliminary experiments in the murine model and after undertaking a further risk assessment, the DH took the decision to designate root canal instruments, which appear to be essentially impossible to clean effectively, as single use ( Bennett et al, 2007 ; Department of Health, 2007b ) . Guidance on single-use endodontic fi les and reamers has recently been reviewed and the new guidance states that where the instruments are marked as re-usable, they can be considered single patient use. Therefore, it is possible for them to be re-used on the same patient provided that the practice can demonstrate it can track the instrument to a specifi c patient.
In the last decade, dentists have had to deal with an increasing number of changes concerning decontamination in the dental surgery. While the British Dental Association (BDA) was in the process of revising and rewriting their Table 1 
. Examples of Essential Quality Requirements that every practice should meet
Instruments should be reprocessed using a validated decontamination cycle Cleaned instruments, prior to sterilisation, should be free of visible contaminants. Reprocessed dental instruments should be stored in such a way as to ensure restraint of microbiological recolonisation Practices should audit their decontamination processes quarterly, for example, using the Infection Prevention Society/DH audit tool A detailed plan on how to move towards best practice Advice sheet: 'Infection control in dentistry' (A12 England) ( BDA, 2009 ), the Department of Health (for England) was also writing a new series of Health Technical Memoranda, one of which (HTM 01-05) would cover decontamination in dentistry ( DH, 2009b ) . During its commissioning, there was much debate on the different approaches that HTM 01-05 has taken to decontamination in dentistry and this debate has continued since the document was published ( Kilcoyne, 2009 ) . The pros and cons of the HTM 01-05 have been covered extensively in this supplement by Professor Smith, who debates that it is not acceptable to use non-sterile surgical devices in the oral cavity. From the outset, HTM 01-05 broke the mould of traditional HTM documents, which were largely prescriptive and written for engineers. HTM 01-05 was designed to be a user manual, for everyday use in the dental practice. The HTM 01-05 was published on the DH website as a live document ( DH, 2009b ) to allow guidance resulting from future research to be incorporated in updates. HTM 01-05 is a progressive document based on the principles of continuous improvement, and sets two targets to achieve compliance: 'essential quality requirements' (EQR) ( Table 1 ) and 'best practice' (BP) ( Table 2 ) . EQR, which include standard decontamination and infection control policies, should be in place in dental surgeries within 12 months of receipt of HTM 01-05. Best practice, where dentists should plan to have separate decontamination facilities that incorporate a washer disinfector does not currently have an implementation date.
Table 2. Examples of Best Practice requirements
Installing a modern validated washer-disinfector to remove the need for manual washing Decontamination facilities should be clearly separate from the clinical treatment area Instrument storage should be located away from the surgery to reduce exposure to air and possible contamination with pathogens R A number of initiatives have been undertaken since the introduction of HTM 01-05, including the DH 'dental national decontamination survey (DNDS)', the introduction of the DH/Infection Prevention Society's 'local self audit' tool and the launch of a new NHS Supply Chain National Framework agreement for dental decontamination equipment.
The purpose of the DNDS was to obtain baseline data for the quality of decontamination measures currently employed in England. Currently there are no evidence-based data on the standards of decontamination in primary care dentistry. Based on the HTM 01-05, the survey, undertaken by infection control specialists in primary care trusts, was recently carried out in 487 surgeries. The results, which are currently being reviewed by the DH, will be published and used to improve decontamination standards in dentistry.
In addition to the DNDS, the DH/Infection Prevention Society introduced a dental audit tool that was sent out with a hard copy of HTM 01-05 to allow practices to assess their level of compliance with HTM 01-05 ( DH, 2009a , b ) . The audit tool allows dental practices to identify areas where they need to improve the quality of the decontamination process to achieve essential quality requirements and best practice as identifi ed in the guidance document. A CD ROM is due to be issued to dentists in the autumn of 2010.
The NHS Supply Chain National Framework agreement for dental decontamination was launched in 2010 and covers ultrasonic cleaners, washer disinfectors (with drying), sterilisers, water treatment plants (water softeners and reverse osmosis) maintenance and validation. Through the framework agreement, dentists can be confident that the products and services listed therein meet the HTM 01-05 guidelines. The evaluation process included laboratory testing of washer disinfectors (managed by the HPA) to the exacting standard of HTM 01-05, and only those that passed the laboratory tests, including handpieces, were included in the framework.
Also in this issue, Coleman et al discuss the issues associated with biofi lm colonisation of dental unit water lines (DUWL). Flushing of the water system, recommended between patients, only transiently reduces the water-borne bacteria in the liquid phase and does nothing to reduce any of the attached biofi lm ( Walker et al, 2003 ) . Until recently, very few dental chair manufacturers took responsibility for the decontamination of the water systems in their own dental chairs. According to ISO 13485 'Medical devices -Quality management systems', dental chair manufacturers should have been supplying mechanisms of disinfecting the DUWS in the dental chairs (ISO 13485, 2003) . Even HTM 01-05 and the BDA A12 document contain only limited guidance and recommendations for practition-contain only limited guidance and recommendations for practition ers to treat their DUWL to control the number of micro-organisms present. A number of manufacturers have now taken on the responsibility of dealing with contamination within the DUWS by installing integral disinfection systems, and dental practitioners can seek assistance from dental chair manufacturers in this regard ( Coleman et al, 2007 ) .
In summary
Decontamination in dentistry is now approaching the standards expected in central sterile service departments and it is clear that the decontamination guidelines outlined in HTM 01-05 will have a major impact on the dental profession. While there does appear to be some reluctance within the dental community to adopt these practices it is clear that others can see the advantages in the new decontamination guidelines and are already using them to gain a competitive advantage in the dental market. Small practices, however, may not be able to afford or have the space necessary to undertake the renovations/changes required to be able to separate decontamination from the clinical area. It may be more advantageous for surgeries to work together for combined strength and investment. In terms of equipment, investing in washer disinfectors and annual validation/servicing will be an additional cost. However, benefi ts are expected in turnaround, freeing up staff from the laborious task of manual cleaning, improved consistency of cleaning and reduced risk to operators from manual handling of sharp instruments. In time, dentists may wish to remove the burden of local decontamination from the dental practice by outsourcing to central sterilisation departments in hospitals, using private decontamination services or further use of single-use instruments. The government's announcement that it is to abolish primary care trusts may also impact on how dentists operate, although it is too early to tell what the changes will be. In any event, practising dentists and their teams will require more professional support to improve their standards of decontamination from organisations such as the British Dental Association, the Institute of Decontamination Sciences and the Department of Health to enable them to undertake their primary purpose of delivering safe dental services. However, while technical advice and support to improve standards of decontamination in dental practices is still being developed, the onus remains on the individuals to understand the process of decontamination and to ensure that it is correctly implemented in their practice.
